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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A236Fig. 2B). Weak correlations were found between QP and Em (r ¼ 0.30,
p ¼ 0.0186; Fig. 2C) and between QP and thickness of the articular
cartilage (r ¼ 0.42, p ¼ 0.0006; Fig. 2D). As expected, the electro-
mechanical QP decreases with increasing Ef and Em whereas the elec-
tromechanical QP increases with Mankin Score, permeability and
thickness.Figure 1. Representative Safranin O/Fast Green stained sections for 3
Mankin scores and their corresponding electromechanical QP; Bars ¼ 1
mm.Figure 2(A) Correlation between the electromechanical QP and ﬁbril
modulus Ef;. (B) Correlation between the electromechanical QP and per-
meability logk; (C) Correlation between the electromechanical QP and
matrix modulus Em; (D) Correlation between the electromechanical QP
and cartilage thickness.
Conclusions: The electromechanical QP measured in human tibial
plateau correlated signiﬁcantly with the histological Mankin score and
with unconﬁned compression mechanical parameters, similar to what
was previously seen in human distal femurs. Moreover, a weak corre-
lation was found between the thickness of the cartilage on the tibial
plateau and the electromechanical QP. This is in contrast to what was
previously observed in the distal femurs but could be related to topo-
graphical variations present on the tibial plateau surface, where carti-
lage is very thin and rigid in regions covered by the meniscus but
thicker and softer in regions not covered by meniscus. Considering
these results, we believe that the Arthro-BST can provide a reliable tool
for articular cartilage assessment on human tibial plateau.
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DEMOGRAPHIC AND BIOMECHANICAL FACTORS RELATED TO
STRUCTURAL PROGRESSION OF HIP OSTEOARTHRITIS OVER 18
MONTHS
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Purpose: Unlike knee osteoarthritis (OA), factors related to hip OA
progression are not well understood. A major reason has been a lack of
longitudinal studies in hip OA using MRI to quantify progression. The
goals of this study were (a) to evaluate the natural evolution of hip
cartilage lesions, labral tears, bone marrow lesions (BML) and sub-
chondral cysts over 18 months in individuals with and without mild-
moderate radiographic hip OA, and (b) to investigate demographic (age,
sex, BMI) and biomechanical (sagittal hip kinematics during walking)
factors that may be related to the progression of hip OA related MR
parameters.
Methods: Fifty-seven subjects with radiographic hip OA (þROA,
Kellgren-Lawrence¼ 2,3; n¼ 19, Age¼ 54.6±2.6 years; BMI¼ 24.0±2.6
kg/m2, 12 Men: 7 Women) and without radiographic hip OA (-ROA,
Kellgren-Lawrence ¼ 0,1; n ¼ 38, Age ¼ 43.3±12.8 years; BMI ¼
23.7±3.2 kg/m2, 19 Men: 19Women) were imaged using a 3.0 Tesla MRI
scanner (MR GE 750) at baseline and 18 months. Cartilage lesions, BML,
cysts, and labral tears were graded using a semi-quantitative MRI score
(Scoring Hip Osteoarthritis with MRI e SHOMRI). Other parameters
analyzed included posterior wall sign, cross-over sign, and center edge
angle from radiographs, alpha angle from oblique axial MRI, and
patient-reported Hip disability and Osteoarthritis Outcome Score
(HOOS). Subjects were classiﬁed as progressors or non-progressors
based on an increase in any MRI OA parameter (increase in either car-
tilage, labrum, BML, or cyst scores). Fisher's Exact Test was used to
Table 2
Age, BMI, gender distribution, and KL distribution for the progressors and non-
progressors.
Non-progressor (n ¼ 35) Progressor (n ¼ 22) P
Age (years) 44.1 (39.4, 48.7) 52.0 (46.7, 57.2) 0.028
BMI (kg/m2) 23.6 (22.8, 24.5) 24.0(22.5,25.6) 0.636
Men:Women 22:13 9:13 0.105*
KL KL0¼I3 (37.1 %);
KL 1¼14 (40%);
KL2 ¼ 6(17.1 %);
KL3 ¼ 2 (5.7%)
KL0¼2 (9.1%):
KL 1¼9 (40.9%);
KL2 ¼ 5 (22.7%);
KL3 ¼ 6 (27.3 %)
0.033*
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A237compare the proportion of progressors vs. non-progressors in the 2
groups. Mixed-ANOVA was used to evaluate change in HOOS scores
over-time. Logistical regression was used to estimate the probability of
being classiﬁed as a progressor vs. non-progressor. Predictor variables
in the model included age, BMI, sex, pain, and the presence of radio-
graphic hip OA. Biomechanical data were available from a subgroup (n
¼ 52) who underwent 3-D gait analyses to quantify sagittal plane gait
mechanics during walking at the speed of 1.35 m/s at baseline and at 18
months. Multivariate ANOVA were used for differences in sagittal gait
parameters between progressors and non-progressors at baseline while
adjusting for age; and a 2nd logistic regression model was used to
analyze the association of walking speed, peak hip ﬂexion, and peak hip
extension with being a progressor vs. a non-progressor.
Results: The þROA group was older, with a higher proportion of sub-
jects with progression of BML and cysts, and a difference nearly sig-
niﬁcant for femoral cartilage lesions (Table 1, Figure 1).Table 1
Number (and percentage) of subjects with a progression of various MR structural
parameters in subjects with and without radiographic hip OA.
Number of subjects (%) -ROA
(n ¼ 38)
þROA
(n ¼ 19)
P value from
Fisher's Exact
test
Cartilage Lesions Overall Acetabular 3 (7.9 %) 2 (10.5%) 1.000
Overall Femoral 4 (10.5%) 6 (31.6%) 0.068
BML 1 (2.6 %) 4 (21.1 %) 0.038
Subchondral Cyst 0 5 (26.3 %) 0.003
Labrum 6 (15.8%) 4 (21.1 %) 1.000Figure 1. Proportion of compartments with progression of cartilage lesions
in both groups (-ROA etop, þROA ebottom) using illustration of hip joint
subregion subdivisions with color coding.
The HOOS scores were on average > 85% in both groups and the change
over time was not signiﬁcant between the 2 groups. 35 were classiﬁed
as non-progressors and 22 were classiﬁed as progressors (Table 2).
Logistic regression showed that male sex was associated with approx-
imately 83% lower probability of being classiﬁed as a progressor (Odds
ratio ¼ 0.17 (0.03-0.83); P ¼ 0.029); and having radiographic hip OA
(KL>1) was associated with an approximately 4.8 times greater risk of
progression (Odds Ratio ¼ 4.83 (1.03-22.62); P ¼ 0.046).
At baseline, the progressors ﬂexed their hips approximately 4.5 more
during early stance (P ¼ 0.021) and had a nearly signiﬁcant differences
in peak hip extension during late stance with the progressors extending
their hips approximately 3.5 less (P ¼ 0.059) (Figure 2).Figure 2. Baseline mean (standard deviation) for the non-progressors
(blue) and progressors (red). The * indicates statistical signiﬁcance at P <
0.05. The # indicates a P value between 0.05-0.1.Older age (Odds Ratio ¼
1.1, P ¼ 0.023) and greater peak hip ﬂexion angle (Odds Ratio ¼ 1.1, P ¼
0.024) were predictive of being a progressor. The progressor group
showed a nearly signiﬁcant decrease in the peak extension moment (P
¼ 0.056); and a decrease in sagittal him ROM (P ¼ 0.039) over 18
months.
Conclusions: These ﬁndings illustrate the pattern of morphological
progression of hip OA, and highlight the importance of MRI to detect
early degenerative disease in the hip. Non-modiﬁable risk factors
associated with hip OA progression include older age, female sex and
presence of radiographic hip OA. Potentially modiﬁable risk factors
include walking with greater hip ﬂexion. The results may guide future
interventions to alter the walking patterns to slow structural hip OA
progression.
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THE ASSOCIATION BETWEEN CHANGES IN DELAYED GADOLINIUM-
ENHANCED MRI OF TIBIOFEMORAL CARTILAGE (DGEMRIC) INDICES
AND CARTILAGE LOSS: A ONE-YEAR LONGITUDINAL STUDY USING
3.0T MRI
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Purpose: dGEMRIC is capable of detecting early changes in the glyco-
samoniglycan (GAG) content of cartilage, which may potentially lead to
changes in cartilage morphology. To date, there is no evidence that a
decrease in dGEMRIC indices over time, theoretically representing a
decrease in the GAG content of cartilage, is associatedwith cartilage loss
in the knee joint. The aim of this study was to assess the associations of
baseline dGEMRIC as well as changes in dGEMRIC indices with cartilage
loss in the same region of the knee over a one year period, in a sample of
middle-aged women.
Methods: A total of 140 women (1 knee per subject) aged  40 years
were prospectively included. 3.0T MRI of the knee was performed at
baseline and at one year follow-up. For cartilage morphology and
dGEMRIC assessments, the tibiofemoral compartments were divided in
four regions: medial (weight-bearing) femur, lateral (weight-bearing)
femur, medial tibia, and lateral tibia. T2-weighted fat-suppressed
sequences were used to assess cartilage morphology of the tibiofemoral
